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Pathogen

Aerobic, Gram-negative, Motile bacillus
Causes Melioidosis
Opportunistic pathogen
Burkholderia
pseudomallei
Produces exotoxins
Found in water and moist soil
Most commonly found in Southeast Asia, and in Northern
Australia.

Why study about Burkholderia pseudomallei?
● Critical biothreat agent
● Causes Melioidosis in :
○ Human : pneumonia and sepsis
○ Animals
○ Plants : tomato
● mortality is upto 50%

Goal

● Discover potential virulence factors using tomato as a host model.
● Apply those knowledge in drug discovery for melioidosis in human.

Role of Protein Interactions in disease
● To understand the biological details of pathogenesis and disease progression
and to subsequently develop methods for prevention, treatment and even
diagnosis
○ to identify the molecules and the mechanisms triggering, participating,
and controlling the perturbed biological process
● Provide a vast source of molecular information
● Involved in metabolic, signaling, immune, and gene-regulatory networks
● Mediate the healthy states in all biological processes
● They should be the key targets of the molecular-based studies of biological
diseased states

Host Pathogen Protein Protein Interactions
● Illuminate infection mechanisms
● For developing better prevention measures
● Knowledge of intra-species PPIs important in understanding the functional
role of the proteins that are involved in host–pathogen PPIs

Fig. 1 Graphic representation of Burkholderia mallei and B. pseudomallei pathogenesis(Recent Advances in Burkholderia
mallei and B. pseudomallei Research, Hatcher C. ,Muruato L. et al.)

Challenges with Host-Pathogen Interaction data
● Experimental Data are very scarce in most host–pathogen systems
● Experimentally verifying HPI is very scarce

● Computational prediction of host–pathogen PPIs
● Important strategy to fill in the gap
● If found Novel virulence factors can do computational prediction and
assessment approaches for therapeutics drug design
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Results: Subcellular Localization

● 123 Bps are predicted using SignalP for the presence of signal peptide
cleavage sites involved in Type VI, III and II/III secretion systems

Functional Analysis

GO Enrichment Analysis : Biological Processes
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Pathway Analysis
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Conclusion
Two-component systems: Two-component system in Burkholderia cenocepacia,
an opportunistic pathogen that causes pneumonia in cystic fibrosis (CF) patients.
● Important regulatory systems that allow bacteria to adjust to environmental
conditions, and in some bacteria are used in pathogenesis.

Bacterial Chemotaxis: suggests that bacteria can actively search for and target
phagocytic cells, which may help us better understand how bacteria interact with
immune systems.
● Initiate stable associations with host cells.

Future Directions
● In Progress :
○ Domain- domain interaction method.
○ Subcellular localization on data acquired from domain -domain
interaction.
● Next Step :
○ Machine Learning approach
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